10.2 Fishery-Independent
Data Used in Tuna Stock
FISHERIES Assessments
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Tagging Data
= Conventional
= Electronic
Life History
= Age and Growth
= Stock Structure
= Reproduction/Maturity
= Foraging Ecology
Environmental
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Albacore Archival Tagging
Deployments to Date - 801 Archival (+ 43 Dummy)
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Oregon / Washington / No. CA
Total Deployed North: 641
14 Recovered

Southern CA / Northern Baja
Total Deployed South: 203
11 (+ 6 Dummy) Recovered
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Movements: 20 fish, 5 migratory patterns
Site Specific Behavior in Focal Areas
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Data Collected

» Date, time and location

o SST

» Fish fork length

» Capture method and condition
« DNA sample collected

 Tags (archival and
conventional)

 Vessel, Captain and tagger
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Data Archives

* Single Access database for all
deployment data

* |ndividual Access databases
for each recovered archival
tag

* Individual tag databases are
linked into deployment
database for summarization
purposes

* DNA data archives are
managed separately

 Multiple files generated during
tag testing and analysis



Albacore Conventional Tagging
 Conventional tagging conducted, 1970-1995

 Collect information on growth rates, stock structure and movements
 Results demonstrate incomplete mixing of substocks
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Recaptures:

NtoS-13%
Nto N - 28%
N to W-54%

StoN-8%
StoS-75%
StoW-10%

From Laurs and Lynn, 1991



Biological Sampling of Whole Fish

Studies aim to address:

 Age and growth - otoliths, dorsal spines, scales,
vertebrae

* Foraging ecology - stomach analysis and liver,
heart, muscle tissues

 Maturity and reproductive state - gonads

» Stock structure and migration patterns - DNA,
otoliths, tissues
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ISC North Pacific Biological Sampling Plan

Fork langth of fish Sum
Country x Gear Spocles | 30 30 40 S0 &0 7O S0 S0 100 110 130 130 140 150 160 170 150 1506 2060 M0 ¥ 330 MO 350 P60 ITO XS0 P50 300 310 3A0 330 340 350 380 3T 350 Flast C-Bn_hc‘t
CAMNALTH ALB 41 40 S0 Jon Holmes
JPN-DWLL ALB 4 N 40 20 XN A 188 HbeaMakamo
JPR-OELL SWOo 20 20 20 XN N0 20 20 20 20 A0 20 20 20 AN AN 20 AW 15 15 15 15 15 415 Kotam Yokawa
STM 5 § § 10 10 10 19 B/ Kolam Yokawa
JPNPL ALB 40 40 &  HbeoMNakano
JPN-Traln ves {=h) SWO 10 10 10 10 10 10 10 1@ 10 10 10 10 1M Kotam Yokawa
BUM 5 § § 5 5§ 5 5§ 5§ 5 § 5 5 & &5 Kofam Yokawa
Japan-GN ALE 20 0 40  HHeo Nakamo
STM 5 § § 5§ § §5 3§ I Kolam Yokawa
JPN-EP STM
BUM Molam Yokawa
JPRATH ALB HHeo Makan
Bk s 5§ 5§ 5§ § § 5 5 5 & & & 5 &5 Kotam Yokawa
KORPS FEF 20 20 20 0 20 W z0 140 Joon-Taek Yoo
MEX-GP STM 5 § 5§ § § 5 § 5 § 5§ 5 § 5 4§ ™ Mchel Dreyfus
BUM 5 5§ 5§ 5§ 5 5 85 5§ 85 5 8 § 5 5 & Michel Dreyfus
TV IR-DRWILL ALB 40 40 20 1M EY Yen, CY. Cnen
SEWO 0 13 12 10 10 10 13 10 10 19 10 15 15 15 15 15 185 CLSwm SP.Wang
STM @ 1M 1w 5 5 5 5 § § 5§ § 5§ § & 5 5§ 5 5 5 5 113 CL Sun, SP Wang
BUM 5 3 8§ § 35 3 CLSwn 3P Wang
T R-OELL ALB 2 XN 405X Yen, CY. Cnen
SEWO 2 20 20 10 10 14 19 102 19 10 10 1@ 10 19 10 12 1@ 15 15 15 15 15 275 CL 5w 5P Wang
ST s 5§ 5§ 5§ 5§ 5§ 5§ 5§ 5§ § § § § § 5 5 5 &5 5 a5 CL Sun, 5 P.Wang
BUM § 5§ § § 5§ § § 5 § 5§ § § 5 § 5 & 5 5 §5 5 13 CLSwmSP.Wang
FEF s CC Ha
LSA-LL ALB 60 &1 &0 18  Gerard Dl Mo
SWOo 20 20 20 X XN 10 190 19 19 19 190 19 10 1@ 10 12 10 15 15 15 15 15 235 ot Hum phrey s
STM 10 13 10 10 10 10 10 12 10 10 100 Fober Hamphneys
BUM 0 10 10 10 10 10 1@ 10 10 10 10 10 10 10 10 10 10 10 180  Fobar Humphrneys
LSA-EN SEWO 0 1 190 10 13 12 1 10 10 1@ 1@ 1@ 5 5 5 35 140  Fobar Humphngys
S LTNEHL (-l STM 10 10 10 10 40 Rober Humphreys
Bk s 5§ 5§ 5§ 5 5 5 5§ § § § 5§ 5§ 5 5 5 5 s -« ot Hum phrey s
USALTN ALB 40 40 40 40 180 John Cniders
Datal $ampies logbook measures biologl cal s amples Sampls storags
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Fish collected onboard cooperating commercial and sport vessels
and at auction

Species 2007 2008 2009 2010 2011 2012
Pacific Bluefin 0 75 78 54 189 294
Albacore: Washington/ Oregon | 0 0 42 191 49 60
Albacore: Central California 0 0 0 0 27 31
Albacore: Southem California | 116 35 03 118 7 62
Yellowfin 15 45 95 71 128 132
Skipjack 0 5 9 3 15 16
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Albacore Age and Growth

* Otolith ageing helped define new growth curve

« Samples combined with some collected in Japan
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Albacore Otolith Chemistry

Stable isotopes and trace elements in the water column are assimilated into otoliths
during growth. Whole otolith microchemistry points toward stock separation in EPO
during first 4 years. Otolith core chemistry suggests overlapping natal origins. More
work is needed on larval and young-of-the-year fish collected near spawning grounds.
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Albacore Stomach Sample Processing

« Demonstrates inter-annual pd
variation in diets \
. Gonatus s _ Engraulis
« 2011 stomachs contained pp morden

gonatid squids, anchovy, and B
lots of small amphipods 2007

0.borealis- Octopodoteuthi
Octopus japonicus s spp

rubscens ~Cololabis saira

/" Engraulis

_~ mordax
-~ ——TFishuknown

~ Sardinops
sagax
I_oll'. Trachurus Sebastes
180 Gonatus spp symetricus
opalescens

2008
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Data Collected Data Archives

» Date, time and location * |ndividual Access and Excel
« Fish fork length databases managed by the
individual researchers

« DNA data archives are
managed separately

 Multiple files generated during
tag testing and analysis

» DNA sample collected
« Sampling gear
 \essel, Captain
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Albacore fishery in Relation to Coastal and Oceanic Frontal Variability

« Albacore catches are quantitatively
related to the distance from coastal fronts

« Asimilar relationship exists between
albacore catches and the offshore North
Pacific frontal zone

* Inter-annual variability of the frontal
zones may explain shifts in distribution of
albacore between U.S. and Canada
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Nieto, McClatchie,
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Strengths
= (Good cooperation with the industry on research
= Several studies are conducted collaboratively among nations

Challenges
= U.S. fisheries only access limited sizes of fish
= Data types are disparate and difficult to archive in a
standardized database

Strategies

= Strengthen capacity in other nations through workshops,
mentorship and the development of standardized protocols

= Develop protocols for archiving research data so there is
some consistency across projects
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